Introduction
This document presents the following materials: Malaysian Sustainable Palm Oil (MSPO) were also established in 2011 and 213, respectively. For a complete lists of these types of schemes and their configurations see (7, 17) 
Debates on imposing a ban on palm oil produced in M&I and its economic and environmental impacts
The idea of imposing a ban on palm oil was first initiated in the European Union (EU).
Several countries including Denmark, France, UK, Germany, Netherlands, and Norway signed an agreement in 2015 (Amsterdam Declaration signed on December 2015) to support consumption of 100% sustainable palm in the EU region and end illegal logging and deforestation by 2020 (18) . Then, in 2016, the ENVI Directorate of the EU Commission prepared a report on palm oil and deforestation of rainforest and argued that deforestation causes climate change and that generates social and economic problems (19) .
The ENVI report called for a halt to deforestation in rainforests. In 2017, the members of EU Parliament voted in favor of this report and passed a resolution (EU Resolution of 2017) to support it. Following this resolution several proposals offered to impose a ban on imports of non-sustainable palm oil into the EU and to stop using food-based vegetable oils for biofuel production. In January 2018, the EU Parliament approved amendments for the EU Resendable Energy Directorate II and prohibited use of palm oil in biofuel production by 2021. In February of 2019, France pledged to halt the importation of deforestation-related commodities by 2030. More generally, public media, environmental groups, palm oil producers --both opponents and supporters of palm oil have expressed their opinions and arguments against and or in favor of imposing a ban on palm oil. Below we present several links that represent some of these debates: https://www.eco-business.com/news/europes-palm-oil-ban-has-no-basis-says-sinarmas-boss-franky-widjaja/
GTAP-BIO model and its background
The original GTAP model is documented in Hertel (20) with detailed discussion on the theory and derivation of the behavioral equations involved in the model. GTAP is a multicommodity, multi-regional, Computable General Equilibrium (CGE) model which models economic activities (including crops, livestock sectors, food, and feed) at a global scale.
Fig. S1 provides the main components of this model. As represented in this figure, a regional household (e.g., the United States) collects all the income in its region and spends it over three expenditure types -private household (consumer), government, and savings.
In this model in each sector a representative firm uses primary production factors (labor, Since this is a global model, firms also export the tradable commodities and import the intermediate inputs from other regions. These goods are assumed to be differentiated by region, following the Armington assumption, and so the model can track bilateral trade flows. Taxes (and subsidies) go as net tax revenues (subsidy expenditures) to the regional household from private household, government, and the firms. The rest of the world gets revenues by exporting to private households, firms and government. These revenues are spent on export taxes and import tariffs, which eventually go to the regional household.
This rest of world composite is actually made up of many other regions -with the same utility and production functions as for the regional household at the top of Fig However, it is possible to determine production and or consumption of goods and services exogenously as well in the case of binding biofuel mandates. In this case the user can swap endogenous variables (e.g. consumption of ethanol) with the appropriate exogenous variables (e.g. a tax credit to blend more ethanol in gasoline) to determine biofuel use exogenously. Following this approach, a module is defined to target production/consumption of biofuels exogenously when needed (e.g. in the presence of biofuel mandates). We used this module in the baseline experiment to replicate observed global biofuel production and use.
Description of the examined scenarios
Four simulations were developed for this paper: -Experiment I: Baseline is combined with a regulation policy which freezes production of oil palm in M&I at its 2011 level via a domestic production tax (TAX).
-Experiment II: Baseline plus TAX supported by an economic incentive (subsidy) to freeze forest area in M&I at its 2011 level (TAXAREA).
-Experiment III: Baseline, plus a uniform international tariff imposed on the world imports of palm oil from M&I which freezes production of palm oil in this region at its 2011 level, along with the freeze on forest area in M&I (TARIFFAREA).
The required production tax rate, the conservation forest subsidy rate, and the tariff rate for the introduced policies in this box are all determined endogenously by the model to achieve the stated policy goal. The results of each experiment were compared with the simulation results obtained from the baseline simulation to determine the impacts of each policy.
All of these simulations were developed under the RunGTAP program. This is a free and user-friendly program available to the public. A simplified version of the examined experiments, their closures, shocks, and results were archived in a zip file which can be directly loaded into RunGTAP to permit readers to replicate our results, provided they have a license for the underlying data base, the continuing development of which is supported by these contributions.
Replicating the results using the RunGTAP software interface.
A simple version of this model which closely replicate the main finding of this paper using a graphical user interface (RunGTAP) will be available for download. The following link provides information about an online and in-person GTAP short courses: The introductory course --GTAP 101 --is fully online and is offered in the spring and fall semesters.) The first thing the user must do is download the zip archive for this application.
(The link to this archive will be posted online when the paper is published.) With the free RunGTAP software installed on the computer, users can point to the zip archive, load it and run the applications through this interface. Key decisions, such as parameter values and the size of the exogenous shocks are automatically loaded, but can be altered by the user. Results may be readily viewed from the results page. Fig. S8 offers a screenshot of the RunGTAP software main page.
One can find the examined experiments under the "solve" button of the main page and then select each option and run them.
Systematic Sensitivity Analysis (SSA)
The SSA program of our model runs a large numbers of simulations to examine the impacts of systematic changes in the model parameters on the simulation results. Fig. S9 represents the main components of a typical systematic sensitivity test on GTAP model parameters,
The GTAP-BIO model uses a large number of parameters. However, many of them may have insignificant impacts on the variables of focus in this study. To concentrate on the markets and variables that are important for this study we run the SSA test for the following parameters: The SSA varies each parameter over its baseline value by +/-30%, except for the INCPAR and SUBPAR that determine demand elasticities. The SSA varies these two parameters by +/-25% to maintain constancy in demand elasticities. The sensitivity analysis assumes a triangular distribution for each parameter and no correlation among the examined parameters. Using the results, a 95% confidence interval is defined for each variable. 
